Regulation of ATG8 membrane association by ATG4 in the parasitic protist Toxoplasma gondii.
In the process of autophagy, the Atg8 protein is conjugated, through a ubiquitin-like system, to the lipid phosphatidylethanolamine (PE) to associate with the membrane of forming autophagosomes. There, it plays a crucial role in the genesis of these organelles and in autophagy in general. In most eukaryotes, the cysteine peptidase Atg4 processes the C terminus of cytosolic Atg8 to regulate its association with autophagosomal membranes and also delipidates Atg8 to release this protein from membranes. The parasitic protist Toxoplasma gondii contains a functional, yet apparently reduced, autophagic machinery. T. gondii Atg8 homolog, in addition to a cytosolic and occasionally autophagosomal localization, also localizes to the apicoplast, a nonphotosynthetic plastid bounded by four membranes. Our attempts to interfere with TgATG8 function showed that it appears to be essential for parasite multiplication inside its host cell. This protein also displays a peculiar C terminus that does not seem to necessitate processing prior to membrane association and yet an unusually large Toxoplasma homolog of ATG4 is predicted in the parasite genome. A TgATG4 conditional expression mutant that we have generated is severely affected in growth, and displays significant alterations at the organellar level, noticeably with a fragmentation of the mitochondrial network and a loss of the apicoplast. TgATG4-depleted parasites appear to be defective in the recycling of membrane-bound TgATG8. Overall, our data highlight a role for the TgATG8 conjugation pathway in maintaining the homeostasis of the parasite's organelles and suggest that Toxoplasma has evolved a specialized autophagic machinery with original regulation.